Introduction
Emergency department (ED) overcrowding is one of the most critical factors in healthcare today, which may lower the quality of emergency medical services. 1 Emergency department overcrowding reduces the quality of patient treatment, lessens the job satisfaction of doctors, and leads to an increase in medical expenses. [1] [2] [3] [4] Negative influences affect not only patients and doctors, but also the overall medical service s y s t e m . 1 -4 Studies on emergency department overcrowding were initiated in the late 1980s starting in the West and in Korea in 1992. 5 ED overcrowding in secondary care hospitals is considered to be due to a marked avoidance of holiday treatments in primary care clinics and the high concentration of low acuity patients. 6, 7 In fact, overcrowding has gotten worse due to unexpected crowding of patients with non-urgent complaints. For this reason, treatments for nonemergent cases are delayed, and the average length of stay (LOS) is extended. Consequently, these lead to the diminished satisfaction of patients and healthcare providers and an increase in medical expenses. 8, 9 To resolve the ED overcrowding problem, various measures have been suggested, and one of those proposals is the application of an emergency fast-track system through triage performed by medical specialists. 4, 8, 10 There are a number of benefits associated with ED fast-track including reductions in waiting times, decreased ED LOS, and increased patient satisfaction. 4, 9, 11, 12 Based on results from previous studies, a holiday fast-track was implemented in our hospital on March 1, 2012 and is staffed by an emergency physician (EP) specialist and triage nurses. 4 ,8,9,11 -13 In Korea, hospitals are classified as primary, secondary, and tertiary care hospitals according to their volume, capacity, and management of severe disease. In general, tertiary care hospitals are mostly university affiliated, all kinds of departments are present, and their EDs are usually overcrowded by high acuity patients and those transferred from primary and secondary hospitals. Conversely, secondary care hospitals do not include all kinds of departments, and their EDs are often overcrowded by relatively low acuity patients, especially at night and during holidays. 14 This study was conducted to answer several questions. "Do fast-track programs have a positive influence on medical costs?" Although previous studies investigated the influence of an ED fast-track system, those studies were mainly focused on ED waiting time and length of stay. However, to the best of our knowledge, there have been no studies in Korea that have been performed to confirm the impact of the fast-track program on health care costs. The second question to consider was, "Can fast-track programs provide the same benefits in secondary care hospitals as in tertiary care hospitals?" This study was initiated because previous research was mostly carried out in the tertiary care hospital environment, and no study have analysed the effects of the fast-track program on circumstances in secondary hospital EDs, where the scale and medical staff are relatively different in terms of size from those of tertiary hospitals. Therefore, the objective of this study was to compare the effect of a Holiday Fast-Track (HFT) unit on medical expenses and LOS in patients visiting a single secondary care hospital ED during the same period in two consecutive years. 
Methods
The design of this study was a before and after comparison study based on data gathered from March 1 to April 30, 2011 (before) and then after implementing the HFT from March 1 to April 30, 2012. To avoid bias over time, patients who visited the ED during 2011 were set as the historical control, while length of stay and medical costs were compared between the HFT group and the non-HFT group.
This study was conducted in a secondary care hospital located in Changwon city in Gyeongsang Namdo province in Korea designated as the emergency centre for the area. The ED has about 30,000-40,000 annual patients, with a quarter of them being trauma related and the remainder being non-trauma presentations. Among those patients, about 10,000 patients were admitted to the hospital. The emergency department of this study retains 30 beds, two resuscitation rooms, and an emergency operating room. The ED is operated 24 hours throughout the year and is staffed with six emergency medicine specialists, eight emergency medicine residents, and 22 nurses.
While operating the ED, a standardised severity index is a crucial criterion. For this reason, our ED physicians and nursing staff modified and created a triage acuity rating system based on the revised 2008 version of the Canadian Triage and Acuity Scale (CTAS) Adult Guidelines to establish the standard framework with emergency medicine physician and nursing staff in December 2010. Based on chief complaints and initial vital signs of patients, this study has created a triage tool involving five levels, including subjective and objective symptoms and signs. Based on the triage tool, attended patients have been classified since March 2011 into one of five groups by triage nurses having three or more years of experience.
Along with an increased demand for emergency department care, the demand for ED medical services in the hospital has also gradually increased. Incoming patient volume on weekends and holidays, in particular, has doubled compared to weekdays, resulting in a temporarily overcrowded ED. In particular, the increased patient traffic peaked from 1pm to 7pm on Saturday and 10am to 7pm on Sunday and during holidays, and the majority of these patients had acuity levels of 4 or 5 according to our ED fivelevel acuity system.
Before implementation of the HFT, all ED patients were seen by an EP specialist, resident, or both in the main ED. During one weekday shift, there was one EP specialist and one or two EP residents working in the ED, while, during weekdays (usually without ED overcrowding), an EP specialist supervised all patients seen by EP residents. However, during weekends, EP residents could not properly care for all coming ED patients, so an EP specialist concentrated upon caring for new patients who had still not been seen by EP residents. Thus, in these busy times, an EP specialist could not supervise patients who were seen by EP residents.
The HFT has been implemented based on previous studies to resolve the crisis of an overcrowded ED. In addition to the EP specialist who works in the main ED, one additional EP specialist was assigned to the HFT unit. The composition of physicians and nurses since implementation of HFT has not changed from that before HFT, except one additional EP specialist working in the HFT during HFT operating time (1pm~7pm on Saturday, 10am~7pm on Sunday and holiday).
The HFT unit was operated according to the schedules arranged during weekends and holidays (1pm~7pm on Saturday, 10am~7pm on Sunday, and holiday). These running times were determined based on analysis of prior ED visit patterns. The unit used for HFT located at the entrance of the main ED for triage of all ED patients by a triage nurse. Unlike before HFT, level 4 or 5 patients were selected to be seen in the HFT, and the EP specialist in the HFT unit managed these patients without sending them to the main ED.
All patients assigned the category of level 4 or 5 during the HFT operating time from March 1 to April 30, 2012 were included in this study. Paediatric patients under the age of 14 years with non-trauma presentation were excluded from this study. Children are evaluated separately from the adults. Thus, our ED acuity level system did not include patients under the age of 14 years without trauma-related complaints. Second, in our ED, paediatric patients were transferred to the paediatric department after the initial medical examination. For these two reasons, paediatric patients under the age of 14 years without trauma-related complaints were excluded as eligible participants.
In our case, the non-HFT group was chosen as the control group, so characteristics of incoming patients were taken into consideration depending on periodic and seasonal elements (differences in attendance patterns and frequency exist in farming season vs. resting period in rural areas). Patients with an acuity level 4 or 5 presenting during the same period of the previous year (1pm~7pm on Saturday and 10am~7pm on Sunday from March 1 to April 30, 2011) were included in the non-HFT group. Since triage was performed based on the same acuity level system during both years, no difference is thought to exist in acuity level classification assessed by the triage nurse.
The primary outcome was the difference of ED LOS between the two groups. And the secondary outcome was the difference in medical costs between the two groups. For the LOS comparison, this study used the electronic medical records (EMR) from the time of attendance to discharge of incoming patients. For the medical cost assessment, the entire medical cost of the HFT group was analysed based on the EMR and compared with the non-HFT group by examining incoming patients admitted during the same period during two consecutive years. Medical costs included total medical costs including detailed costs, i.e., diagnostic, drugs, and procedure fees. Since the study design was made after the implementation of HFT, satisfaction of the group before the study was unable to be examined, and comparisons of patient satisfaction was not taken into consideration. 
Results

General demographics of the study population
A total of 2,353 (1,116 for the non-HFT period and 1,237 for the HFT period) patients visited the ED during the study period. No significant differences between the two groups with respect to gender, age, or proportion of patients according to acuity level were observed ( Figure 1 , Table 1 ).
Length of stay
A distinct reduction in the length of stay was shown between the two groups. The ED length of stay (LOS) in the HFT group decreased by 27 minutes for acuity level 4 and 3.5 minutes for acuity level 5 compared to the non-HFT group (p=0.005 and p=0.003, respectively). There were no significant differences in ED LOS between the two groups for acuity levels 1, 2, and 3 ( Table 2) .
Medical costs
The medical costs of the HFT group exhibited distinct reductions compared to those of the non-HFT group. Total medical costs and laboratory fees showed significant differences (p<0.001 and 0.038, respectively). However, no significant difference was found in the remaining costs between the two groups ( Table 3) .
Discussion
To our knowledge, this is the first study that demonstrated the effect of HFT on medical cost savings in Asia. When HFT was implemented in the study, a significant decrease was shown in the resulting LOS Figure 1 . Study enrollment. *These patients visited the emergency department from 1pm to 7pm on Saturday, from 10am to 7pm on Sunday, or on a holiday. † These patients registered within the timeframe of the fast-tract service, but they were discharged after the operating time of the fast-tract service. CTAS= Canadian Triage and Acuity Scale; ED=emergency department and medical costs compared to the patient group with the same severity during the same period of the previous year. These medical cost savings were primarily due to the reduction of diagnostic fees.
The decrease ED LOS identified in the comparison of the two groups was the same as the results from previous studies. 4, [7] [8] [9] Although most of the previous studies were centred on tertiary care hospitals, this study is significant since it demonstrated for the first time that the operation of the HFT reduced ED LOS in secondary care hospitals. 4, [7] [8] [9] 15 In our study, ED length of stay decreased upon HFT implementation in level 4 and 5 patients, which account for about 40% of all ED patients. We think the underlying reasons for achieving a shorter LOS are as follows. First, an experienced EP specialist cares for HFT patients immediately after triage. So the wait time to see a physician is reduced compared to before HFT. Moreover, because the EP is in attendance next to the triage nurse and patient, the EP can save time by not asking the patients about their complaints, which were posed previously by the triage nurse. Second, the organisation of the HFT makes the EP specialist, triage nurse, and administrative staff more proficient in the management of several common diseases (e.g., common colds, non-specific abdominal pain, and minor traffic accidents). Third, a dedicated nurse is assigned to HFT care. Also, an experienced EP specialist and nurse make a very skillful team, which reduced the ED LOS. In a study by Considine et al., patients managed by senior clinicians had a shorter ED LOS compared to those patients managed by junior clinicians, indicating that experience reduces ED LOS. 16 The decrease in medical costs observed herein mainly resulted from reduction in the diagnostic fees, especially laboratory fees. However, no significant difference was found in the remaining costs. The obvious reasons may be as follows. First, many laboratory tests were thought to be avoided due to experienced EP presence within the HFT system. 15, 17 Among diagnostic tests, fees for plain radiographs or computed tomography were not different from those before HFT implementation. Because unplanned ED revisits were not considered in this study, we could not confirm that the laboratory tests not performed were unnecessary. Second, introduction of new HFT protocols during 2012 increases the efficiency and costeffectiveness of management of level 4/5 patients compared to those before HFT.
In general, the coincident increase in the ED length of stay and medical costs are inevitable consequences in the current emergency medical system, because decisions for admission and discharge are made after the initial treatment and main department assignment. The fast-track is anew patient management system that generates benefits in terms of time and cost by shortening previously mentioned administrative procedures and better utilising experienced EP.
Age-related diseases, traffic accidents and machineinduced trauma are on the rise worldwide due to prolonged lifespan and industrialisation. The demand for the primary medical services provided in emergency departments is also increasing due to greater public awareness of the health care services available. 3, 5, 12 Nevertheless, primary care clinics have reduced their business hours despite this increase in the need for timely health care, especially on holidays. All of these factors have provided the impetus for non-emergent patients to frequent EDs instead of primary care clinics to address their health needs and, consequently, the emergency medical services has been heightened importance to meet these changes in medical environment. This tendency is regarded as one of the major reasons for ED overcrowding, which can lead to the delayed treatment of emergent patients.
9
ED overcrowding has led to undesirable results, including inconvenience to incoming patients and their families and the dissatisfaction of medical staff due to an imbalanced distribution of emergency medical resources. 4 ED overcrowding is one of the factors reducing the quality of emergency medicine. 5 Other nations previously experienced with related problems of overcrowding have implemented various measures to resolve the problem.
1,2 According to a study by Jung et al., 15% of incoming ED patients are not nonemergency cases, and 25% of incoming patients visit the ED with symptoms or diseases treatable in primary care centres. 8 In a study by Nasra MS et al., the ratio of non-emergency patients using the ED in Kuwait is extremely high, and expensive medical costs are t h o u g h t t o b e a t t r i b u t a b l e t o t h e o b s e r ved circumstances. 18 ED overcrowding is not confined to Korea, it is a problematic issue in emergency medicine worldwide. 3, 4, 10 Among the unsuitable uses of ED which induce overcrowding, frequent visits of patients with less serious conditions account for one of the major reasons. 5 According to a study conducted on the severity of incoming patients in an ED, the visit rate of non-emergency patients was found to be relatively higher than that of emergency patients requiring urgent care. 5, 17 According to the investigation, paediatric patients younger than 15 years of age comprised 37.7% and discharged patients assessed as a mildseverity group comprised up to 67.6% of ED traffic. 19 According to the analysis results of incoming ED patients from local emergency medical service providers, the visit ratio was found to be high in paediatric patients, young adults in their 20s-30s, middle-aged people, and mild-severity and trauma patient groups. 19 Korea has realised the seriousness of the problem facing emergency centres and introduced various measures to resolve the non-emergency issue starting in the 1980s. Previous researchers have proposed diverse measures including operation of a fast-track system, a switch to primary care centres, capacity enhancement of primary care physicians, and the establishment of institutional frameworks for efficient management of mild severity patient groups. 6, 8 Among various measures suggested from previous studies, the operation of a fast-track unit exhibited many positive features. 6, 8 Three previous studies on the fast-track system reported the effectiveness of the operation. 4, 6, 8 Operation of the fast-track program in this study produced positive influences, including reduced LOS at ED. Due to the extensive coverage of the National Health Insurance system and private insurance policies in Korea, mild severity patients are anticipated to continuously exhibit high demands on emergency medicine in the future. 6 Consequently, the tendency for preferring tertiary hospital has been extended to secondary hospitals without primary care clinics. Accordingly, this study implemented the operation of a fast-track program for ED overcrowding in secondary care centres and verified its effectiveness in the reduction of ED length of stay and medical expenses (examination fees).
Limitations
Our study had several limitations that are noted as follows. One of the limitations is the short duration of this study, since only the results of a two-month fast-track operation are examined. As a result, its effectiveness has to be verified based on more data accumulated through long-term comparative studies. Second, since this study is retrospective, patient satisfaction was not determined. The satisfaction levels may differ between groups over time, but a satisfaction comparison was not considered, as the satisfaction of the control group (in the prior year) was not acquired. Therefore, further studies need to compare satisfaction levels. Third, medical staff satisfaction is one of the main points to be taken into account in future studies, since this issue is one of the significant consequences of emergency department overcrowding. Fourth, because this study was conducted in a single ED of an urban secondary care hospital, the results of this study should be cautiously interpreted for application to other institutions or patient populations. Fifth, the cost to the hospital for the HFT setup was not considered in our study. However, in terms of human resources, only one additional EP specialist was required at the HFT. One year before implementation HFT, a triage nurse works in the HFT. In terms of environmental resources, only one computer for the HFT EP specialist was needed. No other resources for running the HFT were considered.
Conclusion
In conclusion, operation of the HFT system by EP specialists reduced the ED LOS and medical expenses in the HFT group. Thus, the operation of the HFT is thought to be essential in secondary care hospital emergency departments as a measure to reduce the increases in ED overcrowding and medical expenses.
